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3fc^ xffrb mU"f— ? £ U*E~f 6 x — * If 
*3V^ WEft^^^fefB**:??^***!?^ 

fs^^w^ft^i^^^y ^<#^jS motets 

a^r*as^fcffiffi»**«^r-5ffiffi»a6»iE*a 

[IS*^2] iWEffi*BK*«ia*aW:. 

2 * ten 3 E*to:r- 
[0 0 0 1] 30 
[0 0 0 2] 

MLX&<**V<D*P*b#) : f?&k LX$L&ttVhtlX& 
Eft*S;rt:|E»**i:**4l!l«^fc 5 > ^fiibo* 
S^lcESf- ^ £ *HS $ * 5 ^ y ^ # */ a > E»# 

[0 0 0 3] x r ^fyy 3 yiEiK(;«ot!Si^ 
ftfcEft^— UT> PRML (Part 
ial Response Maximum Likelihood) t 5 7 s " — 9 

ftffiaM&WSJvev^o roPRMLff4S«tt, 

f\ E«x — ^^5fefiWJR4:*Dx.^—^ir^v^7}f>'^ 

&mzfc£x£fflLtzm^&yt^j icmmLxx 
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(a/d) Miaott^yy^u -to 

So 

[0 004] HI 1 tt, &ftW&mfcftm¥- 6 -225433^- 

(i, i) ) (Dftmcfczx&mztitc&mT-f&m 

SSftTV^ft^-f *?X&>& 0 *f^^^l^T*l: 

3 lcttl2rr5p *|««3rt:A***tfcW 

(LPF) 5lC{JWS-f* 0 LPF5I1 Bf3£»«*W± 

feW^r&^v^y v^4t«:**«* 
[0 0 0 5] 7 ^±m^(D^->yV is? 

ti^ir-^ d Tk *D/A«i*«in^tb-?nffi*-r 

6 0 aw«8«i> rcoS^m-i-X-^ dk M*fLTl/ 
7j»*0IS«PI*rfToT»l»ftftW4flr*«r#5. 
[0 00 6] D/A««»ll^ titfMftSfeT*-* d Tk 

/P* (LPF) 12K#*&i-* 0 LPF12I2. feffiSMft 
#*«£E^/Mi|E»LT. «JE»J1»«fiai (VCO) 
13{cffi7^-r£o VC013t^ ^-^EftfflOPJMBm^i: 

mz?vy?m^&mm*v*i?m*£Lx±i8 l i,. * 
*±a#*7^^ffl^s. A/DaHMseAofa^a 

[0 0 0 7] H2lt 7 <Drt»««S:^a 

T*>!?, S±«#S7I1 (merge) *J^g|521 , 

**CHBflllHB22i:. S^M^^SR23^, — i? (merge) 

M*ff5Sa«-, (merge) ©S«toV^tR«t 

[0 0 0 8] ^^m^ 7 14, S^f %V> A/D^^g§ 



3 

LTfltsrf£ 0 ^wT. Efi^— ^^/Hx^Tif 
"l" ^^-^a^^, "0" "o" — <dt*— 

"1" frb "0 W ^Oyt—fm&^X&tfi 
"0 W a>fb "l" ^cOx-^S^/^^rt 9#6c -t L 
T> "1" frb "l" ^T-^l^^^£^tl5T 

"0" d^fc "0" ^<DT — *m&'<*&JLbtlZ>T — 9 

m^<o^m^ -merge (^^-r^^-^) kl£3&1rZ> 0 4 

Ac, "0 n d^b "l" Xt/ "1" frh "0" ^OiS/-? 
^AfciX-ST*— ?m&<Otkm&no merge (J—* — 

[0 0 0 9] 03, m4, 0 5, 06, v> 
*J3£ffl21, 4>iEH|[«IHFB22, S«^»S|523, — 

[0 0 10] -7-^^211^ A/DX»»6^bO 20 

(vmmmbk t&m^^x s ^m-v-^^v yk 
5. ^«*s52itt. m 3 tc^-r^n— h 

y*S 1) . ^coA^-^yk ^SWffiEAk ^SrJBl^T 
Z k £Zk =yk -Ak <^ UTSl*i-5 &*rv-?S 
2) 0 Zk COfitCJCS CTH- merge , —merge , no merge 
£*J/t1~6 (7fy^S3), ~merge(Zk <- 1) O 30 
£ ^m^mMw = (mki, mk2) =10<!:j3;j£L (X?-*/ 
7°S4) . no merge (- 1 ^Zk ^ l) ^i:#«SfiM 
k = 00<hK^L (^r'77 P S5) , +raerge(Zk>l) 

(DtzmfeUMk =oiknj£-tz> (xriyzfse) o -t 

It, K£Lfc«*4tMk X*«H**»23ifct^- 

[0 0 1 1] *iHfc**«22tt, A/D3E«H§6d^CO 
i^^LI ^X-^yk t^— ^*lft«21^&<OZk t 

^m^^x, n±m * ^ * ,&> w< ^ -e *> 5 * *cmk c ka v e £ 

2) 0 ^L-C, Zk OWcjCpCfc^^tf^— ^Ckd^rSI 

^t^o Zk <-2com^i l a±, cp^tt^— ^Ckd*c 

kd=yk +2fdf£oT^#L (^^^/^S13) , -2^ 

k-lavetCafoTSWU (^f^SH) \ Zk >2CO« 

^{Cte. *dl>ffix-*Ckd£Ckd=yk -2|;aotS 
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A^JX-^yk + merge (DftmXh Z>(DX\ %:<DXjl 

f-tyk frbmmftttmmm "2" zm-Tzzt^x 

*), ^CHUEt*— ^Ckd4r#Jf>5. Zk <- 2 oa-fri 
I*, mHiCA^X-* yk dS-merge<^«JB^S>S^ 

r% ^A^rr-^yk frbmmft*£fkv>wmm. 

2" ^«f6^^!a^ ^Dtty'— *Ckd«:#a&S c 
ifcfc, -2^Zk £2 £11. JfcSSK + merge 

tt-merge ^*J^-C#/^V^^ (no merged t?) Xh 
Z<DX, '&&^Z£?{CfcW£tltz.ift®<D*fomc 

^ ti tc 4 1 't^- ^ c kd £ s«iEi# e> ti x v ^ ^ >L*m 

L/k-lave kave — 

C (n-1) Ck-iave+Ckd] /ntC?to-CSlHE-t"S 

«Ckave*»iafc|fti««|fffe»»^4>^lx^U^»*? 

-To 

[0 0 12] *iS«[**«FB23«. A/Dmm&6fat><0 

Mk i: c ^ 3 ^e^s^S{522^^b^ c f , ^^i:ckave<i:^rffiv^-c. 

^e^^^fy^yy/r-^ (A^J^-^) yk 
4rA*-TSi: (^7 fL y7 p S21) . ^J/£«Mk c^^^^J^ 
(^^5/^S22) -tLt, *J««Mk iwJCC^iS* 
fiAk+i ^t5o *JSfiMk =10 (Zk <-l : - 
merge) <£>^§£\ SlffiAk+i =2Ckav e -yk — 1 £r*ft 
(^^^^S23) . fl^Mk =00 (- 1 ^Zk ^ 
1 : no merge) (D^M^, S^iAk+i = 2 Ckave— Ak 
&mWL (^-r^^S24) . *J5tffi[Mk =01 (Zk > 
1 : -fmerge) (£>*£\ S^jBAk+i =2 Ckave- yk + 
l«St5 (^^>y^S25) 0 *UT**U*i»!MI 
Ak+i 4r^«-^j^gR2l(c:tH^7-r§ (^f y^S26) o 
[0 0 13] — ^tfea«F|S24«. ^4fl3e»21d»foO 
^JJ^ffiMk {C£<5V>T-^>'7 P, J y k £>-merg 

e +merge ^ CO IgHtl&tK Emerge ^^b— merge ^<D 
mk%&tti1rZ> 0 ^— ^*a«B24W:. i6(^t7n- 

**J3£«[Mk SrA^-f (^^^^S31) , ttAk 
= (aki, ak2) ^ (0, 0) , (1, 1) £5£IIU 
Mk <D«[Sr*(l^5 (^7"^yS32) 0 Mk =Ak ( + 
merge 4Aci^-merge X$£itt£ L) Xt/Mk =00 (no ra 
erge) C04§^, H&EI^SI»Ak *3EYt:$^:*V^T?Ak+i 
= Ak h-fZ (^7^^^S33) 0 4fc, Mk ^Ak ( + 
merge A*^— merge ^-COfSHt^ tcfe— merge ^^b+merg 
e — (Omt) <Dm&. IEf»Ak+i £HUlE]<0¥lj5£<B:Mk 
f^LTAHi =Mv. ^"f^ (7777°S34) r L 

•*tt*7 f — ^dk l^Tcost (1) CSotS 
Itt«lS8{C|li^t5 (^^^^S35) . 
[0 0 14] 



(4) 
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mil 

d k =d e f * +d e r k 

= (a ki • Ti7 • 577 • nu 8 ) + (177 • a** • m*i ■ m k s) 

- CO 

[00151 no mergeAtf+merge Sfctt -merge ^ dk ##&ix, ^ dk 

{fcasfclMfrfrKte. a (1) dk =0£ft!9, ir> S^8(Cffi;b£*x5o 3fe*5. r.<D*jCtt#*7«i*5»t-6 

V 1/ *T — ^ y k co-fmerge -merge ^<03EfliR. ■ftf^fc V C 013a>k<£>:? n y * ft #fCHJH LTfrfrJx 

tf-oerge merge ^^fj^fc^I^Cil, S; 5 0 

(1) £<9 d k = 1 10 [0 O 1 8] »*«*«7^tt*©4il[ffiKa*U 

«Ci»»e^^ — ^ttffi^^bO****^— * dk t T-^dTk ^D/A^mSllfCUi^^tt^o scorns 

Ki^TffifflK*^--* d Tk dOffitt iff-^ d Tk liD/Ati^lKCXfitimttlC 

«rfc ^a±m#x- * d k ( BU^ y ^ft*^^- * d /HOC C T V C 0 \3\CXmm ^ n y ^ ff ^-(D&mmm 

e fk r 1" *tzn" 0" ) Wi^r^tmf £*U W»«t0^ny^«fl-^A/DaElft»6XCf*± 

-Nerk C 1" ^fcte* 0" ) ) ZAtl-tZt a»»7lC«JieSiX$ 0 

(^7 L ^^ > S41) . tt^y^ffiffitRaf*— ^ dT f 20 [0019)B8tt, <fctBB^»J»«ffit056*«S:^i- 

k Sr. m<Of * Sk-llZX&btlltip'b Bl-CfcSo 0 8 (a) tt\ * v y ? \%%<nWfe 

tck-^ftw^^y^^-^yw i«ra=.y^* (•Hi) tB4«*^i»«4t^^yy^ (oep) 

*Mr-^de fk ^ffiV^, dTfk= (C <t OBflcEH&fflK^ d t j5*jE (+) tfe^i^lt^ 

k-uve-yk-i ) • de fkHT*J*U 6 C =n y ^jfcK*KS: Lfc^ >^S^firffi 

k- i (c-c^6^fe^'L>»Ck-iaveXt5ir>^y >^ #^D/A3Eiftagii^e>ai**ti, *<ofitfB»3iff-^as 

-^yn «^^^l*S^f-^derk ^SrJBV^ L P F 12tCT7 >f /V-^ y ttT V C O13^(0A^ff 

dTr k = (yk-i -Ck-iave) • derkCtS #tf*#£>*L*o — *\ HI 8 (b) te. HBStf^ny^ff 

n-rs (^^^^S42) o i^7^t±sff-^de (•hi) t^±m^(omm^^->y p v^v^ 

fki*. Mff^Sj^^^^ (fic*>±3fts >? 30 (OHl) tOB©ttft*ad t (-) 

1" £#5CD-C\ fu^^^ti^M^-^ d T f k ^ttV^^ 0 :*:y$^l£#JfcLfc*>f 

-* t<omz*tfcirzz kic?£z 0 s/t. wmmc ^ fflas^ft^sD/A^«i«ii^e>mA*n. -enterals 

yv'fittBlf-^dTrk^ »^</S*jK te^T^ ^{f l P F 12tCT7 W y V^^ttT V C013^ 

-^dTrk ^^^PfCjroT*^ (^7^^yS43) N ft [0 0 2 0] r n y 9 ff #^R|JH It, ±#}L*:A 

btifcfiti^sf-^dTk *D/A3E»»inwa^-r /Dfj|g6wt^^^i, 7 

5 (^fy/s44) 0 40 ^stst f-^ dk ^tmfi^if-^ d Tk <o&m 

[0017] mmc^^xmw-tZo »^^t^5 0 8 ^ titcm±m^- ? 

»4, LPF5^iSLT, A/D2Elft8S6^i(&$tt [0 0 2 1] H 1 ^"Tflt^Su^ y ^ (S^f^il 
«iTffl23, ^tHm»24*CT, 03, EB4, HI 5 , U b^tCl^ n ^ ^ ff *$r<DW2LRtf? n y J: 5 
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fc#K¥6-225433»te*SBL-t^5 0 
[0 0 2 2] B|9tt\ ^co,t ^^fu^^^^i^tB* 

R— #**f+Lfc»»ttB— »»S:«LXV^S 0 A/D 
K**6 ai «*«##7a, D/A*ift«lla, L P F 12a, 

vcoi3a tc:Tmr^i/^tc*3tt^a*«^x-^^I±l^ 

A/D8«fc»6b, »±a#«7b, 
«llb, L P F 12b, V C 013b \£X&=> y 5&± 

b, D/A^ftSilla, lib, LPF12a, 12b, VC013 
a, 13b|3, -ttb-ett, ffiriELfeBll*C^1-«fiK^*5tt5 
A/D3EIMS6, D/ASSKaSll, L P F 12, VC013 

[0 0 2 3] **«^7a, 7b<7)«/£t>, BUiE L 

fcH l 7 <o«riS (B2#JB) £W« 

-efc^o fit, H 9 ift=*yi?k'&^yz? 

*d e fk #HWi£*U ffi««S6«mHB2536»&tt3iys; 20 

±'<BL*k*f-* derkTOStl, flfcftt*«lfttti«25a» 
f)«iyv?fil@Sif-^ d T r k ^ffi*S*L*o 
[0 0 2 4] IE110 (a) , (b) te-Ztl^tltti^V^ 

zkiDtmwkmmm-?^ mti^m^y^m±m^-^ 

d e fk ZAJj-TZt (Xt 1 - v -751) , «r^y^fitffi» 
Sr-^dTfkS:dTfk= (Ck-iave-yn) • ™ 
d e f k IZXmttL (X7 u y7 p 52) , Wfcd T f k ^ 
D/A2E&»lla (-ffl^-r§ (^^^^53) 0 — HI 
10 (b) (^fix 7 ^^t@fi^(ll'eii, frTtft 
ix^^fMfr-^d e rk (^Tj/ 
^61) , * v^ttKSlT*— * dTrk£dTrk = 

(yk-i -Ck-iave) • d e rk MTgt^L {**ry~? 
62) , #«>fcdT rk *D/A^|fc»llb {cmtlTZ 

[0 0 2 5] Wft±«*«7 ai 7bfrh<om^yi/m±i§. 
tT^defk, j^r^Mff-^er 40 
k J3\ I^J^tfF I FO (First-In First-Out) ^ U £ 

— 9 d e f k ^VC013a T^kOfiT^ ;/ ^ & y ? it 
Jj-fcWJJHU ft^^****^-* d e rk # 

VC013b fch<n%.^y^?viyt\%^\ t z_mn\^X^ A 

^^ix^o ttt, i^^^S±Sfr-^de fkS 

U^^y^^W^f"^ d e rk asSfisiy^ p ^ ^ 

d k bteZo -^coa^^-^dk^ Bit*t« 50 
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[0026] ±i£ Lfc £ 9 6 -225433^(C^^: 

tizz<oq><L^&m^xfc&ztiitmmfcbk t^^z/ 

mW)\^Xh^M^y"-^<r>^t^^x^^ 0 ft 

MtS7 (7a, 7b) <0teffl«»«fcb*R25, D/A^& 
«11 (11a, lib) , LPF12 (12a, 12b) &I/VC013 
(13a, 13b) Jcto-CBfBIPLLEIIS^fllfiKSix. S£ 

[0 0 2 7] 

* u^;\s<D&m*tcnm&m*<Dmmtz.&<z>x, a/d 

U *ig -e A/D ^#1 £ V > i V ^ 9 n 
[0 0 2 8] — *\ ±5fiLfc«"CH:. »jfcfl[*««c*JV^ 
'Mt^^bffiffiBj6**aL, ■ ; e^Ofi:tS^S6^fflv^5P 
5 0 C CO J: 9 ?X2y?m^<D&fatn^3lr<Oy-> 

*y?m^<Dmmm&ftK>tiz><Dx^ m»**<omm 
rztiz^zj&ktf-rtitzLtisXiy, *<Dtm»m&fe 

[0 0 2 9] Ltf>U Z<DttXft^ 
e o Hill (a) «IEW(c:fi:*BBMf9#^J:oT^n j/^ 

-cfcfco urn (a) cq t o \zffia»ms ^> ^o^^ 

■fttjcj: tJitiJDU -t^, ^(7)©:ffii^M{f^t-J:oT 

5 0 Hill (b) fc^ffi^^-^^L^^^^-o #1 
ft^- ^> <^ 4ft tti b fcftMtf- ^ & i tr 5/ 

fitffiOffitB»S{f-9r^*:#v^i:, mil (c) (c^i"«t o 

\z v c o cD$mmj±&m ^h-x y? m^-r n-. = 

[0 0 3 0] ^RWttJff^SfflWC^TftSiXfcfcO 
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<D?uy? ft * w»#*:&Bf ut**«»x 9 - 

[0 0 3 1] 

-*f?£3£gi2, Eflk-t*^*^— ^*3f*<0^— + 
fc#^ -f * * & m B^- * £ W£+ 5 t*- * ff&sn 

&t*ffi?LZZk*W&b-rz> 0 20 

[0033] jm<on*vi3izto&? s —*K±9*wtti. 
[o o 3 4] *m<on&m4tz&ZT-?ft±}&w:te, 30 

[0 0 3 5] 
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[0 0 3 6] 

[HS^J] £JLT. **W**0*ttfl&*-rHffllc*<* 

[0037] cmi *&W(om i nmfl 

ltd, 7 f -^S^ffi^CDa±^^|g7 0rtffl5ffi 

[0 0 3 8] ftT^X^ 1 tCfS, l/7*fi»JK 

«#«r*>*PS3*cffl^i-5 0 *f*M^3l2A^£n/bf?£ 
«#SrifttLT*fb*4^Hi*rSc «MbB4ttu *ftt 
*iifeSSfl^8»Sr*»UTLPF 5lc*»t5 0 
LPF5li, 3f3t««*«±^a5«»Jfi^S:3S»Lr, 

<D*>7V >^f-^yk 7 lemurs, 

[0 0 3 9] S±«#^7t^. iJ-v^y y^f-^yk 

Tk ^fiSL, d k ^i!P^8tC. fiCti 

1^^"^ d Tk trD/A^JftSglSfC-ett^tlttS^-r 

7^^JPgmP^rfoTg^^ff^ff-^^#5 0 
[0 0 4 0] D/AXlftSill», tiLtem^— ^dTk 

«&-r-5o LPF12«, <afflR|gft#«rfltEEW </U{d^lft 

tr, vcoi3tcai^-r vcom, ^-^ib^ 
co nmt«- iri c ^ n ? ? m^zmm ?w?m^kL. 

D*«»6<fc**«*«7i:^Ui^r«. A/D^J^ 

[0 0 4 1] |2 (c^-Ti: o IC, -v— 

^«3£»2i 4 3 'Wtt^^9522 Smfe^^SR23 «b s; 

T% -7-v?fj^2i, «f^^^ssP22, mmm&mmz 
*« ^ ^ m « -e fc s t5\ feffi^n^ Ui ^25 *3 it 6 

[0042] 03, 04, ID5, IH6, ^ — v> 



(7) 



ftffl¥-9- 17 13 0 
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[0 0 4 3] ^-v^J^mi*. El3SC^i-^n— ^ 

^^>^y y^r-^yk K^S^— ^J5££rt7 

fc^^^y^^-^ (Art^— y k 
£ (^t^SI) , ^(DXJly*-? yk irSflifiAk 10 
i:*fflV^-CZk *Zk =yk -Ak i:U-CiR»-r5 
TyyS2) 0 Zk ^>fitf-^CT+raerge , -merge , 
no merge&^fc-f £ (^7^/83) 0 -merge(Zk < 
-1) <0tS*J5£«Mk = (mki, mk2) = 10<ht£5EL 
(^77^84) . no merge (- 1 ^ Zk^ l) £ # 
*J^{fiMk =QQtWtj£L Uf7^S5) , +raerge(Z 
k>l) <Dt$W&mMk ^Q\bWil£~tZ> (XTyZfS 
6) Q ^LT. K«Lfc*03£«Mk«r. 

*yk t-^— ^J^$R21^^^>Zk kiffi^^X, n±it 
^co^^l/^^-C^^^^MCkave^SI^-r^o A/D 
««WS6^b«f^:*^V^y is??-? (At)f—? y 
k) ^A^f6^ O^s^Sll) , Z k co«CS:*03e-r 
5 0 ^LT, Zk <D«tOftCfc^CHi£ 

^-^Ckd^^^-T^o Zk <-2<04i^lC^ ifJiCM* 
x — *C k d£Ckd=yk +2tc^oTiS»L {**ri/-? 

si3) , -2^Zk ^2<Dm#izn > tp'bm^—fCkd 

SrCkd=Ck-Uve^oT«»L (7f^S14) . Z 30 
k >2 0l^(I(t cp^^— ^Ckd*Ckd=yk -2 

tC f> '^flt^- * C kd £ fu (El# b flX V * 5 * 'MS C k-lave 
^fflV^T, ^lElO I P'CHiSCkave4rCkave= C (n~ 

1) Ck-iave+CkdD /nlC&oXm.W'tZ &*rvf* 

di = d e f k + d e r* 
= (a k i • Ttl • mTi" • m»:) 

[0 0 4 8] {fctS@l3l*fettJS!S25tf:, IDl2(^-r^n— ^ 

— ^ y k ch*>Wt^»^22^^^*^WSCkave^^~V ? 

^ffiS|S24^^0**m^"r~^dk ^Clo'^tM 

**a^-^d e f k r i- *fctt" o w ) &xm 

^r^M^derk (" 1" Sfctt" 

0" ) ) i^y-fsn) , Bu^ryS^Stfi 

^TWettfc^'C^Ck-IaveA^^^y >^ f — * y 
k-i ^U^^^fiff-^d e fk ^*ffl^T, d bo 
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*S16) o 

[0045] sflp«sc*fifB23«. igsici^-r^n— ^--v 

*yk t-7-^J«»21^e>0*J5e«Mk tf'CHIMtK 
U22frb<D*P>bm Ckave^^fflV^r. S*WAkn 
»-T5 0 A/D^*g§6 75^Sr^/«C^>'^y >?*f—* 

(A^x-^) yk^A^-T^^ (^^^^S21) . *J 
^«Mk ^ttSr^J^-TS (^f^yS22) ttt, *J5t 
-fgMk IOftC*:*iMlAk + i «r*3(-reo WStflCMk = 
10 (Zk <-l : -merge) (D*^, S$f|Ak + i =2C 
kave-yk - 1 4r^»L (^^5/^S23) . «®6Mk 
= 00 (- 1 ^ Zk ^ 1 : no merge) <£>l§£\ SWIA 
k+i =2 Ckave- Ak %^»L (^^y^S24) . *J5£ 
{fiMk =01 (Zk > 1 : + merge)£>#£\ S*fiAk+l 
= 2Ckave-yk + 1 S (^7^^^S25) 0 -t 

LT8IJtL*:S¥teAk+i fc^— S*NJ£tt21fcLtB2r*-S 

(^^^V°S26) e 

[0 0 4 6] ^ffi«24tt. El6{C^"r^n-^^ 

y 1/^7*—? y k CO— merge #>b-hmerge ^ 
CD^L&tf + raerge frb -merge — <D3£{fc:S:#lffi , t" 
^ — ^*J^ffl21*»b*fffe**J^fiMk *A^t"^<t 
^y^S31) , ^Ak = (aki, ak2) ^ (0, 

o) , (i,i) £^isu Mk (omzmm-rz 

y>^S32) o Mk =Ak ( + raerge *7t^-merge XM 
ftftU ^r>*Mk =00 (no merge) C7)S^ X Mle3^^ 
Ak ^^k^^r^V>-CAk+i =Ak iri"S (^ry^S 
33) o ^^t. Mk ^Ak ( + merge ^^-roerge ^<D$£ 
ik&tzft -merge y^b+merge ^cO^b) 
Ak+i ^lu[H]cO*iJSffiMk i-IS:^UXAk+i =Mk it 
Z> (^T-y^S34) 0 ^Lt, ft*a^-^dk 

^S35) o 
[0 0 4 7] 
[*2] 

- C a k i * a»2 f flikj • nTTD 

T f k = (Ck-iave-yk-i ) • d e f k t-TK3Sb> 

Ixr^lix-^dTrk^ M^oy 
^^^^>^k-l tC-C^b^tfc^^Ck-lave^^ 
V^y^^x-^yk-i H^^^±S§7-^de 
rk ^ffiV^T, dTrk= (yk-i -Ck-iave) *d 
e rk lCt«*t5 (^^y^S72) 0 y 

^-^d e fk I*, If^ff^mf^^^ (i:*>±^ 
<o?+X n l" i65©T% Ofai^^ffiffiKK^- 

^ ^ta^Hx-^ dTrkli, ^ 

(2fltt>T*«!?jS) -e^s^m^-o'p^ir^^^y 
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k -hfBmj^ y ^mmm?*- ? & T i± t'&^y is 
mmm?"—? d T r k £:co?q{c£oT##>£ 6*^2/ 
:/S73) 

[0 0 4 9] ^fcfetLfcftfSK^T*—* dTk ^^S I 

GNi$r^iv>-c^oittp ok ftf+ir-rs 

S74) o rcO^lttP ok 1 ^n^/^itj(DllttP 

5) 0 Bi3« % z<Dm&mk<ommU'<?—>'$:7Firm 

tffiiir-^ d T k *:D/AK!fc»llfcaWrrs (* 

13, #e>tVfcfiCffi^Hx-^ d Tk <Djfe#tefcBr«0>H! 

tetaniM^-* d Tk (Dmnm^mm^^d to 

T*>5»*fctt* #&nfc<fc«»*^-*dTk £D/ 
A^^lltCffi^-r^ (^^^/^S78) D — *\ dTk 

k ^sj0^ittp oh rs^ (p ok =p oh ) l 

[O 0 5 0 ] mi2{C7jki"7 u — ^-T— M^SV^T, Po 
k X P ok-l £>f?F-S§\ 22lTJ\ fttem&T — ? d Tk <£>;*C 

— >^tBtfc5 0 H14 (a) 13\ 
^S75-CNO (Pok XPok-i <0) . SEMES' ^ 
S76T*t>NO ( | d Tk I > d To ) — >0« 

>f^^k-lWg|4Pok-i ftftAU tetBIB^ 

[0 0 5 1] 014 (b) tt % yyS75tNO (P o 
k X P ok-i < 0) kftV, y/S76-eYES ( | 
dTk l^dTo) t*5^->CT-X?«>»?. «ttfi3E 40 

^ffitt*!^-* dTk ftffi^U fc<D*uy?^& 
£ c H14 (c) 12. ^f77°S75tYES (Pok XP 

ok-i^o) z<ni§&i^fc, 

tOt^&tliSf-^dTk^ffi^L^ fc<D?*y? 
[0 0 5 2] K±(0«t5^*«W«"Ctt, H« 
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f-^dTk Sr«tUU eiWLfcffitlKMx-^ dTk 
Srffl^TPL L SRUL-CHffl * n y ^ <Bffiffl-f L 
TV^^. ^^ffiffi^If-^dTk OttttgEftXtf* 
# * ^g^VT, tftU LfcffitttR*?*--* d Tk ft P L 

[0053] iai5d. ^mm\^^^mmm^mu 
2S(Dm&m*^-rmx*hz> 0 fctemmkmmste. mi 

*/ 7 M"v?**251,Sf§2 hUi?X?252, 5tgc»5£« 
253, !f§ 1 *J*»254 1 m 2 #£|¥3§255, % 1 i? U ^ * 256, fg 
1 hbR*257, » 2 Jfctfcg258, ^2irU^^259,^3-fel/ 
^ ^260,^3 >7 b 1^**261, EXORts]gg262, 4flS 
CD AND 0K263, 264, 265, 266, W, 4 i? 1/ ^ * 267, ^ 

try M*ta»268 ^titi/^c 

[0 0 5 4] [H16IL H15JC*3W^»1 Jt<R*257 RXf 
^2tb^§i258 JC*5^5Affi^«Ftt*:^i-B|-efcSo 2 
o^A^fBa, bJ&STobSixS^ PiA^a, bco*: 

^r — *c, d, e&mJ3£tlZ>o 
[0 0 5 5] %\*/7 M^**251 *LM10iWU 

W£tlZ><> »2W M^**252 K:iiA/DgHftgg6 

i***$ix5o * 1«**254«01 v-^ M/^ *251 
^^bCOtf ^f6Ck-lave?5 i fb^2 h 1^*^252 fch 

U^^ny^^-Y^^^«CTw^»l«»«254 TJ^fcti 
^^tt^lEt^ Hi20D^7 1 5/yS72{c:^^tL'5 <t 5(-SI 

» $ nfcffjm y ^ffiffl^H^- ^dTfk^^o fg2 

^tfyk-i frhfS 1 v-^ 7 h l-v ? ^^251^^(?Ocp/WBC 
k-iaveft«*-r e o -/ v^^C^t^ ?ny? #4* 
S>^KTr<Of&2*£«255 ^e>m***ts«^ a 

^d^-tf. ^ftt M o M ^*»^S<xrv^ 0 

[0056] Iltl/^ ^256 J2 3 o^AAl^A, 
B, CWL-C^5 C ^»K^I§253iC^$tt^^|S 
ft" 0" ^A^J^AfC, »1«»»254 A 
Bid, m2«^|§255 ^fetO^AAW^CjC* 
*m££*VXV^ 0 Ml tut 2256 «3oOAMf 
A, B, C^fe. B17 (a) ^^otlS^^^t* 
d e f k RWk=^y^&±m%-7*-* d e r 

^ ^ Lfc^ n ^ ? V^TO (d e fk 

= " l n , d e r k = n 0" ) Sj^s/^fiCffl^^-^ 

^^^W fdf f[ 0" , d e r k =■ " 
1" ) f^^y^ffite^Hx-^dTrk ^ ^^c. 
ft ^-^bu^ ^ y is&Ekft&j&fctts&^it? 

vy??sf (defk=" 0 W , d e r 



(9) 
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k = " 0" ) Jfc&W 0" *K SS 11? 1^*256 

[0 0 5 7] mi± 1/^^256 ^b^llS^fil^ »4-fe 
1^*267 fc«ltfc|fc*257 tx-^tf?/ htttii^268 
i:tciA^$H5o Ig41? 1^*267 (i2ooA*Sf 
H, I^lt^^ ^^^253 
Or 0" Z^A^isHPH^ fg 11? 1/^256 d^otH^j 

AND03S266 <DtiiJ3i&&m4-Zl'? 9267 {CXjjZtl 
£ Q ^Lt> 017 (d) (DSlCtto-t, AND0SS266 io 

otn^^ w i" x*h%m^xti^H^<DAt}\mm 

tRS*U *<DMJ3&" 0" "Cfe^^^A^^ I ~-<D 

[0 0 5 8] »ltbtfc«257 JCJ3: N A^ftta £ L*Cf 1 
1? 1-^*256 ^f)(7)t±lMi)\ A^ffib <b LTftSHIt" 
0" as*^A/7*ix. W#^tt^*/h^JtttStLT, * 
<BJfcKtt*f-j£i:T, 1 iTy htf>tH*MBdas»21?v* 
*259 ftt5EXORlHlK262JCUl*SiX, 1 tTy h^ffi 
^ffie^fg 31? 1/^*260 &t/AND[e]3&263 lcffl;*j£ 

-^**"rHl3^>afC«-iSLT»littt«257 a>e>tf>aj 

[0 0 5 9] S2tl/^ ?259 13 2o^A**fD, E 
Sr*LTJ3 0, !6littfcB257 1 *fy h<Dtti*flt 

ANDlHl^266 ©81^*2* ^259 {CA^£*l 

*U-C, H17 (b) O^fCflfoT, AND0K266 
COffi^S" 0" •Cfc5S-g'tCA^«^D— (Dxxm&m 
VIZtl, ZomJltf" 1* -Cfe6*^{CA^«TFE^ 30 
AAtoWWfcSiXT, IS 3 >7 M^**261t£tU*$ 
PMtlC, fg 31? 1/^260 i^2o(DA^ffl^ L F > 
GS:tLT*3^ S&littR«257 frb<D 1 tf y J* <DMJl 
«e J&SA^SS^FIC, &gt<Dtg3 d> 
b^Offi^^^i:e^A^«-i L G(C*>!^#t^$ttTV^^ 0 * 

AND0K266 <omjjm&m31zU??2eO (CA^I 
Six5o ttt, III 17 (c) ^Mot, 
266 ^tb^J^" 0" ^^I^ICA^F-^A^I 

a*«tR£*u ^otUA*" l" TffcSJfr&KA^W^G 
^C5A*«* s iB^*tb-C. I3^7M/^^261 l-£ti 40 

[0 0 6 0] EXOR0ES262 «\ fg 1 Jt««257 a>6 

cOEXOR^r2R^r AND0K264 Icffi^f^o AND 
IHIK263 12, fg 1 fct*|&§s257 Ji^©HiAtetS3^7 
bU^^261 ^fe^ttlAIe t©AND**fttAN 

DE1K265 (itB^i-c. 

[0 0 6 1] <tr5T% &}Z-l$m #256 frbCD 

tti*Mfi£8 try h-CfcSt U *Ortft±>E:hf3/ h (M 
SB) |*«F* (IE, A) t*tCy h-efe9S^7 f 50 



16 

tt{±i§5268 » % ~cD8 h^Sltl/^ ^256 ?5^<^ 

SrtttHU fg 2 ifci&:§§258 (Cffi^i-5 0 tg2it|gtg258 
AMa £ Ltf-^ tf jy bttffi^268 **b<Offl 
*«t*s. AMb i LtBfi^d To 

t\ 1 hOffl^fic^AND|5l8264 tC&tjgtl, 
1 tfy hOfcb*ffi[d^ANDlsIK265 Kffl^SJtSo 
[0 0 6 2] AND[eISg264 13. EXOR(h3SS262 rt>6 
<pa*«£»2Jfc!fc»258 ^6>^)tB*fict(7)AND* 
^a6TAND[El3fg266 Mffi^&o ANDl§Jgg265 te, 
AND(H]g§263 ^^<^tfS^jl: < t^2itR5§258 ;$>£><£>tB 
^MKd £^AND£*#)-CAND[i]2§266 (Cffi^t^c 
AND[H3g§266 AND03&264 ^fe^fflMt/AN 
DlH]Sg265 ^bOtBAOANDSrJftftT, 
259 tmS±U^ ^260 ir^4ir^^^267 ^tCffl^-T 

[0 0 6 3] ^^*(7)ib{^(CoV^-C^m^CtftB^-r 

i«ffi«3, «<b«4, LPF5^giLT, A/D«» 
«6«^*&StL-5o A/DfW6^TVCOm^« 

^$(522, £^11^^23, v-^ttlgli24(:t, 0 3, 

nr. S*«^-^dk^#6tt. ^htitzmxm^ 
dk *sttW»8^ta*Sixs 0 r.cog±m 

[0 0 6 4] 7 tftt^©ffiffl»»tttil 

g(525(C-r. iai2C0^n— ^-y— NtcSfo^S* 5 W^tl 
fiffiiif-^dTk aWbjfu #6ti>?t{its^ 

d Tk ^D/A3ESi»iijca*$n5o -^^fete 
i^^x-^ d Tk \tt / ^m&\\\^x\tmmm%^\^ 

;WcifCTVC013(ctSr|^ n y ^fS*offiffi^P« 
Six, W«Eftco^ny^«-g-3ftSA/DaE««63t^** 

[0 0 6 5] Z<D?Uv?ffi-%\ZfflMlsX, ±izSLfcA 

/DS^6TOfy7°yy^i > *±a#*7T 
^t*iff-^ dk jto^teffiKS^-^ d Tk 
K^^TtottSo s terns £ftt^±m^*r- ? 

[0 0 6 6] (12 AlkM) 2 H8S#d <BU^ 



(10) 
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&ma^ mm l tc&mw- e -225433^-unyg l tn t o 

i»Bt-e*5^ «5*-f5«t9(C*je«-g-«7a f 7b. 

[0067] H9ttr^j:5*tta=y^asc*ui*5S: 

-##«:#Ufc«»ttW— ffl»«:*U-CV^ 0 A/D« 
lfc»6a f *±«»*7a f D/ASIfeSilla, L P F 12a, V 
C013a ^TS5^^^^Jt^S±«^-^^ffi^* 
«fi£U A/D«lMl6b, **a-*»7b f D/A««»io 
lib, L P F 12b, VC013b \CX'ik=z- y z/lZ&ftZ>£k±& 
ff-^ft^^MUTV^^ A/D«Jfc»6a, 6b. 
D/ASSISlla, lib. LPF12a, 12b. VCO!3a, 1 

3btt. -tix-en, ltaLfcHli:*tifilci:8tt5A/ 

D«j*«6, D/A^iftSSlK L P F 12. VC013£^| 

[0 0 6 8] *±«-?-S7a, 7b<Dl«/£k. ftui* L 

fcHl(C*5ttS**«*«7 0#|j« (B2#S) &IB«t 
-C£>5 0 {&U S9i:^t«m M^* ys? 

»#7a-ei3:, ^-^W^^^M^s/^S^S-^x- 

fiffiSHr-^dT f k tf&JlZtiZo — 

d e r k aSffirtSi-U te*SW^tfetllS&25a> 

[oo6 9] mi9, H2oia-tn-?tt«r^y^*, fi^^ 

*rfcft«T^y^**tt-»7 f --*d e f k ^rA^i" 
5£ (^iryt/Sl) . tuxy^ftft^ir-^dTfk 
trd T f k = (Ck-iave-yk-i ) • d e f k \^X&W 

H^-^ dTfkHSI GNH*%fflV>tt(OittP 
ofk^f+^-T5 (^T-^7°S83) e rc^^P 
ofkM y?m<Dfik&P o f k-i £Sr**LTtt 

T f k *D/AaElft»lla [CttS^fS (X J ry7S8 40 

7) 0 zcomwmtommxhzm^^ #^ 

nfeHfr^^^ttffiBSSIx-^ d T f k OT*6*t«C^Sff3feco 
SUgW^d To (^^^/^S8 

5) 0 m^v^msmmy*-? d t f k <o*6*t«a*B!«[ 
fflea^-^dT fk srD/A^«siia (cta^-rs 
t>*r#v^ft^aa. ^0©ittPo f k ^tuiHjcDSttP 

o f k-i teste (P o f k = P o f k-i ) {**r 
y^S86) . «fxy^ttftK«f-^dTfk ££ti;tH£ so 
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[0 0 7 0] Bl20^*-r«^5'^3R^ffitiK** 
Hl-Ctt. «ffc*«^y S?****?*— # derk £A^ 
t5i , Sx r yWif-^dTr 

k^dTrk = ( y k-i — Ck-iave) -derk t-TSI 
Shh£ (^^^^92) c Jftft^ttfc^s/^ffiffi 
tHH^-* dTrk ^5)S I GNl»ffit^(7)6tt 
Pork^ff^-T'S (^f^^yS93) e 
Po rk t rk-l ^SSlt 

flfcteK*^-*0«teaEffc%#», SSI^O«±-Cfe 
(^^^/^S94) e -t<o**«*so 

dTrk 4rD/AgafcSgllb i:itti^-r<5 (^ry^Sg 

7) o ^co^je^OTferK-efc^^tci^ #b 

ixfcflt^y^ffiftlRSer-* dTrk <Dt&ttmtmj£<D 

5) o ^tt«t»ftr— # dTrk (Dt&Mmtmm 

temmfr-? dTrk 4rD/A3ElftS8llb teffl^-f 5 
(^^^7°S97) 0 d T rk <OJ6*MB#d To X 

^^v^^iete. ^iHj^tiPo r k zm®<om&iP 

o rk-i tC^^ (P o r k = P o r k-i ) Lfcf£ C*^- 
^^S96) . ix^^fiMfr-^dTrk^ffl^ 

[0 0 7 1 ] PJ&±«#3g7a, 7b^e>(OHU^5'v ? «*« 
tf-^defk, Sir^iatr-^der 
k tt, #I*lJ;£F I FO^ y £fi]fflLT«/&$*lTV>5 
^fe§S9M. wi^yitrnXm^T*— * d efk^VCO 
13a *»e>C9«pis^*n ^^{f-^tC^b, ^fc. 

^ derk ^VC013b 3i»&fl5«3iy 

y^****^-* d e fk»«x r ^ta^- 
* d e rk J&MMfa: s> o y^«»4fc|l»xy^^n 

$tLT^LfcS>fc«#^-^ d k £/£5o -e^^c^ 

-^dkit, muzTjk-rmtmm^ mm^s\cx^<o 

[0 0 7 2] 4*3. ±3*Lfc**«-ett, 

^7-^5B*Ufe»^8Ctt x ffiffiKatttH«25*^fi:ffi 

^t^#^ 0 BH5(c^-rislKtc*3V^ 

ffltmmi^ AND®gg266 ^ffl^{jf(C^CT^4irP- 
^ ^267 OAASfH, I *riWK-fS «t 5 
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[0073] ±aLfc*ik«-ctt, tnuiLfcttta 
b-r> wtm&?— 9 zmm-rz-r^xcom^^ 

oV^(Olfflj5S^|g"Cfc5o Witt, T^n^cOlf^ff 

x*?^ x&mLx&btizmmmm^k. 

9 fiitlt>*<Dia*jrl£X 9 * v 9 

[0 0 7 4] 

Bfflffl <09**y9 tiHirl£mB<0-9->-7 V > 9&fr h <D$L 

[0 0 7 5] «*«-Ctt:. St^, xr^K ^f*^ 
fed*, ^^«/£4ft^-ct>*5SW-c«, *n y *«#tf>tt 

[ID 2] S±*^*5Jt5**tt#«©rt<fR«J«BI-CS> 
[El 3] »*«W0^-^tUft»0»f^¥«*:*"r7 

[04] ft±a*»^*iMt**»^»f^««r^-r7 

[B5] **«»©»lM«|E»©if^««r*t7 
[B7] *±«*»OffifflK*tta»olt*co»^IIS 
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[us] tt««*w»«£E<o*ft«s:*-ria-e*>*. 
[H9] S*af{-i:5)tf>f^^^4^ («r«3iy 

s^ao <Dm&mx~tbz>* 

imi 0] tt«IR^U»«)«*©«ifP*W*:»i"7P 
[011] «*(Otttt»*WJ»oMH^S:lftWi-S^# 

imi 2] **a^«offiti«**w»o*j8w<oiiif^ 

fI^t7n-^-bt*fe5o 
[Hll 3] tttB»*0«tt«*«r*i-H*-C*>5« 
[mi 4] »*WW«c|»*5ffi«IS*f !r --#«l«r*i-B 

[mi s] *ttw\z#»&immmmmiRtoPiim 

[816] ffi«IR^UffiKc«rt«tt:tt*^XtllABaiK 

[mi 7] &ftmm&&mc&rt z± u9 9 (DmtR'<9 

— i/%:^i-mxhZ> 0 
[mi 8] tttill*<Offitt*«**c43^5lfc3ii««:*-rH 

mxnbz> 0 

[mi 9] ficffl»s«m»^**w^»^w*^i-7 

n'— — hX£>Z> 0 

[El 2 0] 4tmS*U«<o*»Mo«i^llB*:*-r7 

[W^fftW] 

1 ft^*^ 7 

2 ftS^y K 

3 iH*I2£ 

4 «b» 

5 n— ^*7.f (LPF) 

6, 6a, 6b A/D^^g§ 

7, 7a, 7b 

8 £01% 

9 &J&<& 

11, 11a, lib 

12, 12a, 12b n— /^^/l^ (LPF) 

13, 13a, 13b m/±^i^P^tg^ (VCO) 

21 ^— S^MJttt 

22 ^'CHmtKEffi 

23 mwmfe&u 

24 v^ttsas 

25 tttiMfttHA 
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